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Abstract 
Introduction: Vertigo prevalence is estimated to be 1.8% among young adults and more than 30% in the 
elderly. 13-38% of the referrals of patients over 65 years old in America are due to vertigo. Vertigo does 
not increase the risk of mortality but it can affect the patient’s quality of life. Therefore, this study was 
designed to evaluate the epidemiologic characteristics of vertigo patients referred to the emergency de-
partment (ED). Methods: In this 6-month retrospective cross-sectional study, the profiles of all vertigo patients 
referred to the ED of Imam Hossein Hospital, Tehran, Iran, from October 2013 to March 2014 were evaluated. De-
mographic data and baseline characteristics of the patients were recorded and then patients were divided into 
central and peripheral vertigo. The correlation of history and clinical examination with vertigo type was evaluated 
and screening performance characteristics of history and clinical examination in differentiating central and periph-
eral vertigo were determined. Results: 379 patients with the mean age of 50.69 ± 11.94 years (minimum 18 and 
maximum 86) were enrolled (58.13% female). There was no sex difference in vertigo incidence (p = 0.756). A sig-
nificant correlation existed between older age and increase in frequency of central cases (p < 0.001). No significant 
difference was detected between the treatment protocols regarding ED length of stay (p = 0.72). There was a sig-
nificant overlap between the initial diagnosis and the final decision based on imaging and neurologist’s final opin-
ion (p < 0.001). In the end, 361 (95.3%) patients were discharged from ED, while 18 were disposed to the neurology 
ward. No case of mortality was reported. Conclusion: Sensitivity and specificity of history and clinical examination 
in differentiating central and peripheral vertigo were 99 (95% CI: 57-99) and 99 (95% CI: 97-99), respectively. 
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Introduction: 
ertigo is an unpleasant symptom of diseases such 
as labyrinthitis, Meniere's disease, migraine, mul-
tiple sclerosis, and cervical spine osteoporotic le-
sions. Vertigo prevalence is estimated to be 1.8% among 
young adults and more than 30% in the elderly (1, 2). Its 
incidence increases with age, 13-38% of the referrals of 
patients over 65 years old in America are due to vertigo 
(3-6). Usually, vertigo does not increase the risk of mor-
tality but it can affect the patient’s quality of life. The best 
treatment modality is still a matter of question. Cur-
rently, various therapeutic strategies such as medica-
tion, surgery, rehabilitation, and physical maneuvers are 
available (7-10). Most cases of vertigo are caused by be-
nign and self-restricting diseases. Differentiation of cen-
tral types of vertigo, which require hospitalization and 
supplementary diagnostic and therapeutic measures, is 
of great importance. Based on above-mentioned, this 
study was designed to evaluate the epidemiologic char-
acteristics of vertigo patients referred to the emergency 
department (ED). 
Methods: 
In this 6-month retrospective cross-sectional study, the 
profiles of all vertigo patients referred to the ED of Imam 
Hossein Hospital, Tehran, Iran, from October 2013 to 
March 2014 were evaluated. Census sampling was used 
and all the vertigo patients referred to the hospital dur-
ing this time were included. Demographic data and base-
line characteristics of the patients including medical his-
tory, accompanied symptoms (nausea, hearing loss, tin-
nitus, headache), services that visited the patient, treat-
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ment strategies, medications, and disposition were rec-
orded using a checklist. Patients were then divided into 
central and peripheral vertigo groups based on the find-
ings of their history and clinical examination such as pres-
ence or absence of tinnitus, hearing loss, nystagmus char-
acteristics, signs of sympathetic release, focal neurologic 
findings, etc. The final decision on the type of vertigo (pe-
ripheral or central) was made based on the results of 
brain imaging or para-clinical findings and the opinion of 
an expert neurologist. Standard indications of brain com-
puted tomography (CT) were considered age over 55 
years, abnormal neurologic findings on examination, his-
tory of diabetes and hypertension. In addition, brain mag-
netic resonance imaging (MRI) indications were history of 
multiple sclerosis and abnormal cerebellar tests (heel to 
shin or finger to nose examination). The Ethics Committee 
of Shahid Beheshti University of Medical Sciences ap-
proved this study. The researchers adhered to the princi-
ples of Helsinki Declaration and confidentiality of patient 
information over the course of the study.  
Statistical analysis 
Data were statistically analyzed using SPSS version 21. 
Quantitative variables were reported as mean ± stand-
ard deviation and qualitative ones were introduced as 
frequency and percentage. The correlation of history and 
clinical examination with vertigo type (central or periph-
eral) was evaluated and finally screening performance 
characteristics of history and clinical examination in dif-
ferentiating central and peripheral vertigo were deter-
mined. Significance level was considered p < 0.05. 
Results: 
 Demographic 
492 patients with initial diagnosis of vertigo were re-
ferred to the ED over the course of the study, 18 of them 
were excluded due to lack of access to their profile and 8 
due to initial misdiagnosis. The other 379 patients with 
the mean age of 50.69 ± 11.94 years (minimum 18 and 
maximum 86) were enrolled (58.13% female). Table 1 
shows the baseline characteristics of these patients. 
There was no sex difference in vertigo incidence (p = 
0.756). 239 (65.3%) of the participants were in the 40-
60 years age range. Figure 1 displays the age distribution 
of central and peripheral vertigos. A significant correla-
tion existed between older age and increase in frequency 
of central cases (p < 0.001). Table 2 shows the correla-
tion between the results of history and clinical examina-
tion and final decision of central or peripheral vertigo.  
Treatment 
71 (18.7%) patients did not respond to the initial medi-
cation and needed rescue doses. Most used treatment 
protocols are shown in table 3. Among double drug treat-
ments, promethazine + ondansetron, promethazine + 
metoclopramide, diazepam + ondansetron, and diaze-
pam + metoclopramide most efficiently relieved symp-
toms, respectively (p < 0.001). In addition, in single drug 
treatments promethazine was the most efficient, while 
diazepam and ondansetron were both inefficient in 
symptom relief (p = 0.84). No significant difference was 
detected between the treatment protocols regarding ED 
length of stay (p = 0.72). Dix–Hallpike diagnostic maneu-
ver was not carried out for any of the patients in ED.  
Diagnostic 
Brain CT showed hemorrhage in only 2 (0.5%) of the pa-
tients. Neurology service consultation was required for 
64 (16.9%) patients, while neurosurgery service consul-
tation was necessary for 2 due to evidence of hemor-
rhage in brain CT scan (0.5%). Based on the history and 
initial physical examination, 13 (3.4%) patients were di-
agnosed with central vertigo (all over 40 years old). 
Table 1: Baseline characteristic of the studied patients 
Baseline characteristics Number (%) 
Sex   
Female  220 (58.13) 
Male  159 (41.86) 
Age (year)  
Under 40 72 (18.99) 
40-50 111 (29.28) 
50-60 140 (36.93) 
Over 60 56 (14.77) 
Triage level#  
4 and 5 87 (17.68) 
3 405 (82.13) 
Medical history  
Hypertension 78 (20) 
Diabetes  33 (8.7) 
Seizure  3 (0.7) 
head trauma 4 (1) 
Multiple sclerosis 1 (0.2) 
Vertigo 28 (7) 
Accompanying symptoms  
Nausea and vomiting 335 (88.39) 
Tinnitus  31 (8.17) 
Headache  14 (3.69) 
Hearing loss 2 (0.52) 
Cerebellar tests  
Normal  366 (96.54) 
Abnormal 13 (3.43) 
CT scan*  
With indication 173 (80.09) 
Without indication 43 (19.90) 
MRI**   
With indication 14 (36.84) 
Without indication 24 (63.16) 
Services visited  
Internal neurology service 68 (17.9) 
Neurosurgery service 2 (0.5) 
#, Base on emergency severity index (ESI) triage system.* Com-
puted tomography (CT) scan indications: age over 55, Abnormal 
neurologic findings, history of diabetes and hypertension. ** 
Magnetic resonance imaging (MRI) indications: abnormal cere-
bellar tests and history of multiple sclerosis. 
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There was a significant overlap between the initial diag-
nosis and the final decision based on imaging and neu-
rologist’s final opinion (p < 0.001). Screening perfor-
mance characteristics of history and clinical examination 
in differentiation of vertigo with 95% confidence inter-
val are reported in table 4. 
Outcome 
In the end, 361 (95.3%) patients were discharged from 
ED, while 18 were disposed to the neurology ward due 
to persistence of symptom or positive imaging findings. 
No case of mortality was reported. 
Discussion: 
The findings of the present study revealed 3.4% central 
vertigo frequency, 18.7% resistance to the initial treat-
ment modality, 0.5% positive findings of brain imaging, 
and 4.7% need for hospitalization in true vertigo pa-
tients referred to the ED. In previous studies, up to 25% 
of central causes of vertigo has been reported, which is 
in contrast with the findings of this study (11). Based on 
the results of the present study, history and initial clini-
cal examination of the patients has high sensitivity and 
specificity for differentiating central and peripheral ver-
tigo, which is in line with the results of Karatas et al. who 
introduced history and neurological examination along 
with imaging as keys for differentiation of central and pe-
ripheral causes (11). Although, the absolute frequency of 
female patients was higher in this study, no significant 
correlation was detected between sex and type of vertigo 
(central or peripheral) as previous studies had also stated 
(12, 13). Frequency of central vertigo increased with age. 
This was also in line with previous studies such as Min 
Yin’s study, which evaluated 2169 patients aged 7-90 
years over a 20-year period (12-16). Similar to a study by 
Degreli et al. nausea, vomiting, tinnitus, headache, and 
hearing loss were the most common accompanying symp-
toms in this order in the present study (12, 13). 
Promethazine + ondansetron (double-drug) and pro-
methazine (single drug) regimens were the most effi-
cient in controlling symptoms in this study. Gananca et 
al. evaluated drug regimens in treating vertigo and 
showed that they are very effective in improving true 
vertigo patients’ conditions. They also reported that be-
tahistine is more efficient in treating peripheral vertigo, 
while betahistine, cinnarizine, and clonazepam are more 
e ffective for central vertigo (17). In another study be-
tahistine, prescription and Epley’s physical maneuver 
were evaluated and compared regarding treatment of 
benign positional vertigo. The results showed that 
Epley’s maneuver is more efficient than drug therapy in 
short-term treatment of benign positional vertigo (15). 
Degreli et al. assessed efficiency of diazepam, diphenhy-
dramine, and dimenhydrinate in treating ED patients 
with acute vertigo. The results showed that these drugs 
were equally effective in treating vertigo but diazepam 
caused less sedation (12). Drug treatments did not have 
a significant effect on benign peripheral vertigo (18). In 
another study effectiveness of Epley’s maneuver in treat-
ing benign paroxysmal peripheral vertigo patients was 
evaluated and symptom relief was seen in 92.5% of the 
patients (14). Since differentiating central vertigo plays 
a significant role in management of these patients in ED, 
evaluating the accuracy of history and initial clinical ex-
amination is very important. The results of this study in-
dicate the acceptable accuracy of history and initial clin-
ical examination in triage and initial screening of these 
patients. This will be more important when there is a 
lack of equipment and resources, and patients need to be 
 
Table 2: Correlation between the results of history and clinical examination and final decision of central or peripheral vertigo 
Variables 
Frequency of vertigo type (%) 
P value 
Central Peripheral 
Nausea and vomiting 4 (1.2) 331 (98.8) < 0.001 
Hearing loss 0 (0.0) 2 (100.0) 0.93 
Tinnitus 0 (0.0) 100 (100.0) 0.32 
Vertigo 0 (0.0) 28 (100.0) 0.36 
Head trauma 1 (25.0) 3 (75.0) 0. 13 
Headache 2 (14.3) 12 (85.7) 0.08 
Seizure 0 (0.0) 3 (100.0) 0.90 
Diabetes 4 (12.1) 29 (87.9) 0.02 
Hypertension 8 (10.3) 70 (89.7) < 0.001 
 
 
Figure1: Frequency of central and peripheral vertigo based on 
age groups (p < 0.001). Data are presented as frequency in this 
figure. 
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referred to more equipped centers to undergo brain im-
aging. Only 3.4% of the vertigo patients had central 
causes and 0.5% of them had positive findings in their 
brain CT scan. 19.9% of the total 216 CT scans done did 
not have the indications mentioned in methods. Out of 
the 38 MRIs done, 63.16% were without indication. It 
seems that paying attention to minimum present clinical 
indications can broadly reduce the unnecessary ex-
penses and side effects of radiation in patients. The pre-
sent study was retrospective and done over a short pe-
riod, which can lead to deficiency in data regarding out-
come, final cause of vertigo, and other required data. A 
clinical survey is recommended to evaluate diagnosis 
and treatment of vertigo in patients referred to the ED 
and a standard protocol should be prepared for manage-
ment of these patients. 
Conclusion: 
The findings of the present study revealed 3.4% central 
vertigo frequency, 18.7% resistance to the initial treat-
ment modality, 0.5% positive findings of  brain imaging, 
and 4.7% need for hospitalization in true vertigo pa-
tients referred to the ED. History and initial clinical ex-
amination showed acceptable accuracy in initial screen-
ing of central vertigo. It seems that doing imaging based 
on the existing indications leads to about 20% and 60% 
decrease in CT scan and MRI orders, respectively. 
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Table 3: Most common treatment regimens prescribed for 
patients 
Treatment regimens Number (%) 
Promethazine-ondansetron  96 (25.3) 
Promethazine-metoclopramide 71 (18.7) 
Diazepam-ondansetron  83 (21.9) 
Diazepam-metoclopramide  59 (15.6) 
Promethazine  45 (11.9) 
Ondansetron  16 (4.2) 
Diazepam  9 (2.4) 
 
Table 4: Screening performance characteristics of history 
and clinical examination in differentiating central and pe-
ripheral vertigo 
Screening characteristics  (95% Confidence Interval) 
Sensitivity  90 (57-99) 
Specificity  99 (97-99) 
Positive predictive value 76 (49-93) 
Negative predictive value 99 (98-99) 
Positive likelihood ratio 3.3 (1.9-9.4) 
Negative likelihood ratio 0.002 (0.0003-0.01) 
 
